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RESUMO
Introdução: As infecções urinárias são as infecções associadas aos cuidados de saúde mais frequentes, estando associadas a eleva-
dos custos e morbilidade. Pretendeu-se efectuar uma caracterização epidemiológica das infecções urinárias adquiridas no Hospital 
ocorridas num serviço de Medicina Interna de um hospital português. 
Material e Métodos: Estudo de coorte retrospectivo (coorte histórica). Analisaram-se os dados correspondentes a uma amostra ale-
atória sistemática de 388 doentes, representativa das 3492 admissões ocorridas, em 2014, nesse Serviço. 
Resultados: Um em cada quatro doentes foi sujeito à colocação de uma sonda vesical [24,7% (n = 96); IC 95%: 20% - 29%], em 
36,5% (IC 95%: 33% - 48%) dos casos na ausência de critérios clínicos. A taxa de incidência cumulativa global de infecções urinárias 
nosocomiais foi de 4,6% (IC 95%: 2,5% - 6,7%). A maior parte das infecções (61,1%) associou-se à utilização de um cateter vesical. 
Ocorreram 3,06 infecções por mil dias de internamento e 14,5 infecções por mil dias de algaliação. As Infecções urinárias associadas 
a cateter vesical ocorreram numa fase precoce do internamento. A grande maioria dos doentes que desenvolveram infecções urinárias 
associadas a cateter vesical (66,7%) foram algaliados no serviço de urgência. Setenta e um por cento das infecções urinárias asso-
ciadas a cateter vesical ocorreram em doentes algaliados na ausência de critérios para o procedimento. 
Discussão: Estes resultados apontam para um uso excessivo e inadequado de cateteres urinários, destacando-se a necessidade do 
uso criterioso tendo em conta as indicações clínicas formais. A incidência de infecção do tracto urinário associada ao cateter vesical foi 
semelhante à encontrada noutros estudos. No entanto, encontrámos uma densidade de incidência por dia de cateter muito elevada, 
o que permite antever um problema relacionado com ausência de retirada precoce do dispositivo ou com as práticas de colocação 
e manutenção da algália. Uma parte significativa das infecções associadas a cateter vesical ocorreu em doentes cuja colocação de 
cateter vesical ocorreu no serviço de urgência, antes da admissão na enfermaria de medicina interna, o que enfatiza a necessidade 
de avaliar as práticas de algaliação nesses serviços.
Conclusão: A elevada taxa de Infecções urinárias associadas a cateter vesical ocorrida na ausência de indicação para 
ABSTRACT
Introduction: Urinary tract infections are the most frequent healthcare associated infections, being related to both high costs and mor-
bidity. Our intention was to carry out an epidemiological characterization of hospital acquired urinary tract infections that occurred in an 
internal medicine department of a Portuguese hospital. 
Material and Methods: Retrospective cohort study (historic cohort). Data were analysed from a systematic random sample of 388 
patients, representative of the 3492 admissions occurred in 2014 in that department. 
Results: One in four patients underwent the placement of a bladder catheter [24.7% (n = 96); 95% CI: 20% - 29%], 36.5% (95% CI: 
33% - 48%) of which in the absence of clinical criteria for that procedure. The global cumulative incidence rate for nosocomial urinary 
tract infections was 4.6% (95% CI: 2.5% - 6.7%). Most hospital acquired urinary tract infections (61.1%) were related to bladder catheter 
use. We quantified 3.06 infections / 1000 patient-days and 14.5 infections / 1000 catheter-days. Catheter associated urinary tract infec-
tion occurred at an early stage of hospitalization. The vast majority of patients (66.7%) that developed a catheter associated urinary 
tract infection were subjected to bladder catheter placement at emergency department. Seventy one per cent of catheter associated 
urinary tract infection occurred in patients that were subjected to bladder catheter placement without criteria. 
Discussion: These results point to an excessive and inadequate use of urinary catheters, highlighting the need for judicious use tak-
ing into account the formal clinical indications. The incidence of catheter associated urinary tract infection is similar to what we found 
in other studies. Nevertheless we found a very high incidence density per catheter-days that may foresee a problem probably related 
to the absence of early withdrawal of the device, and to both bladder catheter placement and maintenance practices. A significant part 
of catheter associated urinary tract infection occurred in patients that had the bladder catheter placed in the emergency department, 
before the admission to the internal medicine ward, which highlights the need to assess the urinary catheterization practices in those 
departments. 
Conclusion: The high rate of catheter associated urinary tract infection that occurred in the absence of bladder placement indication 
reinforces the need to implement prevention strategies that contemplate the reduction of its use. Emergency departments should be 
part of quality improvement projects in this area. Causes for the early onset of catheter associated urinary tract infection in this cohort 
should be investigated.
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algaliação, reforça a necessidade de implementação de estratégias de prevenção que contemplem a redução do número de algaliações. 
Os serviços de urgência devem ser integrados nos projectos de melhoria nesta área. As causas para a ocorrência precoce de in-
fecções urinárias associadas a cateter vesical nesta coorte devem ser investigadas.
Palavras-chave: Infecção Hospitalar; Infecções Comunitárias Adquiridas; Infecções Urinárias; Medicina Interna
INTRODUCTION
 Healthcare associated infection (HAI) is a public health 
concern on a global scale. In the set of all HAI, urinary tract 
infections (UTI) stand out because these are the ones that 
occur more frequently and are commonly related to the use 
of a medical device (bladder catheter).1–4 Once analysed 
in a cumulative way, this infection represents significant 
morbidity for patients and high costs for health systems.1,5–8 
Hospital acquired urinary tract infections (HAUTI) are also 
the most frequent cause of secondary bacteraemia.1,2,8  
HAUTI can be avoided by using prevention strategies that 
have proved to be effective.4–6,9
 Portugal is the European country with the highest rate 
of HAI (10.6%; CI 95%: 10.1% -11.0%).10 The Program 
of Prevention and Control of Infections and Antimicrobial 
Resistance [Programa de Prevenção e Controlo de Infeções 
e de Resistência aos Antimicrobianos (PPCIRA)], which 
coordinates Portuguese HAI incidence studies, has been 
privileging bloodstream and surgical site infections as well 
as populations and contexts associated with a greater risk of 
HAI acquisition (adults and newborn intensive care units).11 
The departments of Internal Medicine are key services 
departments not only in the Portuguese health system, but 
also in other health systems throughout the world. However, 
there is scarce epidemiological information available for 
nosocomial UTI occurring in these departments. With this 
study, the authors aim to characterize HAUTI that arises 
during hospitalization in an Internal Medicine department of 
a Portuguese hospital, with particular focus on those that 
are associated with bladder catheter use.
MATERIAL AND METHODS
 We performed a retrospective cohort study at the 
Internal Medicine Department of hospital de Cascais. This 
public district hospital belongs to the Portuguese National 
Health Service and serves an estimated population of 
285 000 inhabitants. It produces about 30 600 hospitalization 
episodes per year. The department where this study was 
carried out has 93 of the total 277-inpatient beds. 
 We used a process of systematic sampling12,13  to achieve 
a representative sample of the population admitted to that 
internal medicine ward during the period of 1th January 
2014 to 31th December 2014 (n = 3492). We determined 
that the minimum number of patients to be included in the 
cohort would be 384.14  All patients that met the following 
criteria were excluded from the cohort: i) chronic bladder 
catheter use; ii) transfer from another hospital; iii) admission 
diagnosis of community UTI or healthcare associated UTI; 
iv) transfer to another hospital during the hospital stay; and 
v) missing data.
 We considered many variables that were organized 
into five groups: i) demographic variables (gender, age, 
place of residence); ii) clinical variables (pressure ulcers 
category,15 performance in activities of daily living (Barthel 
Index),16,17 sphincter incontinence, nutritional risk category 
(NRS-2002),18 diabetes mellitus, cancer, immunodeficiency, 
age adjusted Charlson comorbidity index19,20; iii) hospital 
admission variables (origin, principal diagnosis according to 
Figure 1 – Flow diagram of patients´ inclusion and exclusion in the study cohort
Internal Medicine Department
Hospitalized patients in 2014 (n = 3492)
Systematic sampling (n = 505)
Final cohort (n = 388)
Missing data (n = 1)
Chronic bladder catheterization (n = 27)
Admission diagnosis of community-acquired UTI (n = 31)
Admission diagnosis of healthcare-acquired UTI (n = 9)
Transfer from other hospital (n = 36)
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ICD-9-CM®, length of stay, death); iv) bladder catheterization 
variables (department of device placement, adequacy of 
placement, catheter-days); and v) infection variables (day 
of hospitalization at diagnosis, catheter day at diagnosis, 
microbiologic agent, selected antibiotic, number of antibiotic 
days, secondary bacteraemia related to HAUTI). We used 
the Centers for Disease Control (CDC) methodology to 
define the main outcome of this study (HAUTI, related or 
not to the use of a bladder catheter).
 Data for all variables, namely exposure and outcomes, 
were retrospectively collected by indirect documentation in 
the year 2015.
 We used the IBM® SPSS® Statistics Software, version 
21 for Windows for statistical analysis. For both nominal 
and ordinal variables, counts were made and respective 
percentages were calculated. For numerical variables 
we calculated measures of central tendency (average 
and median) and dispersion (standard deviation, range 
of variation). CDC metrics were used to calculate urinary 
catheter utilization rate and incidence densities rates for 
catheter associated urinary tract infection (CAUTI) (for one 
thousand catheter-days and for one thousand patient-days). 
Where applicable, confidence intervals were calculated for 
a significance level of 5%.
 The Ethics Committee of the Hospital where the study 
was conducted approved the research protocol.
RESULTS
 The final number of patients included in this study cohort 
was 388, as shown in Fig. 1. The proportion of women in 
the study is slightly higher than that of men (51.3% vs 
48.7%). The participants mean age was 79 years ± 17.1 
(minimum - maximum interval: 20 - 99 years, IQR: 68 - 85 
years). At admission, a significant proportion of patients had 
pressure ulcers (17%; 95% CI: 13% - 21%), some degree 
of dependence in activities of daily living (74%; 95% CI: 
69% -78%) and sphincter incontinence (52.5%; 95% CI: 
48% - 58%) (Table 1). The mean age-adjusted Charlson 
comorbidity index was 3.9 ± 2.2 points (95% CI: 3.6 - 4.1) 
(minimum - maximum interval: 0 - 11 points; IQR: 3 - 5 
points).
 The majority of patients were admitted from the 
emergency department (91.2%) (Fig. 2), most frequently 
due to pathologies included in respiratory (35.9%) and 
circulatory (29.1%) diseases group according to ICD9-CM® 
(Table 2). The length of stay was 9.26 days (± 5.8 days; 
95% CI: 8.68 - 9.83 days). The mortality rate was 12.9% 
(95% CI: 10% – 16%).
 One in four patients underwent bladder catheter 
placement [24.7% (n = 96); 95% CI: 20% - 29%]. We found 
that 36.5% of patients (n = 35; 95% CI: 33% - 48%) did not 
meet criteria for that procedure (Fig. 2). The greatest number 
of urinary catheter insertions occurred in the Emergency 
department (n = 58, 60.4%), prior to admission to the 
Internal Medicine department. The number of catheter-days 
varied between 1 and 25 days, being the mean 7.9 ± 5.57 
days. In total, we accounted 759 urinary catheter days. The 
bladder catheter utilization rate was 21.2% [(759/3591) x 
100].
 In this cohort, the overall cumulative incidence rate of 
nosocomial UTI was 4.6% (95% CI: 2.5% - 6.7%). More 
than half of identified UTI occurred in relation to urinary 
catheter use (61.1%). The overall cumulative incidence of 
CAUTI was 2.8% (95% IC: 1.1% - 4.4%).
 There were 3.06 infections per thousand patient days 
and 14.5 infections per thousand catheter days (Fig. 2). 
CAUTI diagnosis occurred early during the hospital stay 
(median of inward days: 4 days, IQR: 3 - 8 days; median 
day of bladder catheter: 3 days, IQR: 3 - 11 days). The vast 
Table 1 - Characterization of the study cohort regarding 
sociodemographic and clinical variables 





< 34 17 (4.4%)
35 - 49 27 (7.0%)
50 - 64 56 (14.4%)
65 - 79 108 (27.8%)
80 - 94 170 (43.8%)
> 95 10 (2.6%)
Place of residence  
Home 330 (85.1%)
Nursing home 57 (14.7%)
Chronic care Hospital (RNCCI)§ 1 (0.3%)
Pressure ulcers category  
None 322 (83.0%)
  I 24 (36.4%)
  II 17 (25.8%)
  III 19 (28.8%)
  IV 6 (9.1%)
Performance in activities of daily living category*
Independence 101 (26.0%)
Slight dependence 8 (2.1%)
Moderate dependence 49 (12.6%)
Severe dependence 118 (30.4%)
Total dependence 112 (28.9%)
Sphincter incontinence 184 (47.4%)
Nutritional risk category**  
Low risk 286 (73.7%)
High risk 102 (26.3%)
Diabetes mellitus 75 (19.3%)
Cancer 65 (16.8%)
Immunosuppression 35 (9.0%)
§ RNCCI: Integrated National Continuing Care Network; * Barthel Index; ** NRS-2012
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majority of patients who developed CAUTI were subjected 
to the procedure at the Emergency department (66.7%). 
Eight of the 11 CAUTI we have found (71.2%) occurred in 
patients that did not meet the criteria for the procedure. Only 
three patients developed secondary bloodstream infection, 
which corresponds to a cumulative incidence rate of 0.7% 
(95% CI: 0% - 2%).
 CAUTI involved agents present a greater resistance 
profile, which requires the use of broad-spectrum antibiotics 
(Table 3). Five in eleven CAUTI infections (45%) were 
due to multiresistant agents. The rate of carbapenem use 
was 22.2%. Regarding all infections, we found that in the 
majority of cases (61.1%) the antibiotic choice was guided 
by antimicrobial susceptibility tests. On average, each 
patient completed 6.75 days of antibiotic (± 1.79 days).
DISCUSSION
 With this study it was possible to quantify and characterize 
the nosocomial urinary tract infections that occurred in 
patients admitted to an Internal Medicine Department of 
a Portuguese hospital. The importance of research in this 
area is unequivocal since these infections constitute the 
most frequent healthcare associated infections1,21–24 and 
are associated with high morbidity, mortality1 and costs for 
health systems.25
 Internal Medicine wards are essential and transversal 
to Portuguese hospitals. Patients admitted to them usually 
present advanced age and high complexity if we consider 
morbidity and dependence in daily living activities, as 
evidenced by the demographic and clinical characterization 
of the cohort of this study. Several studies have given 







CAUTI (n = 11)











Intensive care unit: 6.4%
Other units and wards: 2.3%
LOS:
9.26 days; 95% CI: (8.68 - 9.83)
T1
24.7%, 95% CI: (20% - 29%)
- 35 patients without clinical criteria: 36.5% [CI 95%: (33% - 48%)]
- Urinary catheter utilization rate: 21.2%
2.8%, 95% CI: (1.1% - 4.4%)
- 14.5 infections/1000 catheter-days
- 3.06 infections/1000 patient-days
Death: 12.9%, 95% CI: (10% - 16%)
Hospital discharge
1.8%, 95% CI: (0.5% - 3.1%)
Table 2 - Study Cohort Principal diagnosis classification according to ICD9-CM® 
Principal Diagnosis n %
  Diseases of the respiratory system 137 35.3
  Diseases of the circulatory system 113 29.1
  Diseases of the digestive system 39 10.1
  Neoplasms 24 6.2
  Infectious and parasitic diseases 17 4.4
  Diseases of the blood and blood-forming organs 16 4.1
  Endocrin, nutrional and metabolic diseases and immunity disorders 13 3.4
  Diseases of the genitourinary system 12 3.1
  Diseases of the skin and subcutaneous tissue 6 1.5
  Injury and poisoning 4 1.0
  Diseases of musculoskeletal system and connective tissue 3 0.8
  Diseases of nerve system and sense organs 2 0.5
  Symptoms, Signs and ill-defined conditions 1 0.3
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particular importance to the elderly population, since it is 
the population at higher risk for the occurrence of adverse 
hospital events, of which infection is highlighted.26–31 The 
results of the present investigation may also contribute to 
HAUTI knowledge in this age group population.
 In this study, the urinary catheterization rate was 24.7% 
(95% CI: 20% - 29%). In addition, 36.5% (95% CI: 33% - 
48%) catheter placements occurred without formal indication 
for the procedure. These results point to an excessive and 
inadequate use of urinary catheters, similar to that verified 
in a prevalence study carried out in another Portuguese 
Internal Medicine ward. The authors of that study found a 
urinary catheterization rate of 20%, considering that in 25% 
of cases it would not be indicated.32 In this context it is very 
important to emphasise the need for judicious use of urinary 
catheters taking into account the formal clinical indications 
(acute urinary retention; need for accurate measurements 
of urinary output in critically ill patients; to assist in healing 
of open sacral or perineal wounds in incontinent patients; 
to improve comfort for end of life care if needed; patients 
requiring prolonged immobilization). 1
 Recent prevalence European and American data 
have shown that bladder catheter was used by 17.5% 
of patients in 66 European hospitals33,34 and by 23.6% of 
patients in 183 US hospitals.33,35 In this cohort, for every 
100 days of hospitalization, approximately 21 were bladder 
catheterization days (urinary catheterization rate: 21.2%). 
Data from the National Healthcare Safety Network (NHSN) 
for the year 2013 indicate rates of 15% for medical wards in 
the USA.36
 It should be noted that in this study 71.2% of CAUTI 
occurred in patients who did not meet criteria for bladder 
catheter placement. This data reflects event occurrence 
that could have been avoidable. It has a real impact on the 
patients and the health system, in terms of morbidity, length 
of stay and antibiotic therapy days. The overuse of bladder 
catheters in patients admitted to internal medicine wards 
should be avoided in accordance with the international 
literature.1,2,23
 In this study, the incidence rate of nosocomial UTI was 
4.6% (95% CI: 2.5% - 6.7%). Most of the identified infections 
occurred in patients with a bladder catheter (61.1%), less 
than what is reported in the literature (80%).37,38 The CAUTI 
incidence rate found (2.8%, C 95%: 1.1% - 4.4%) was lower 
than in some published studies report.37,39 However, when 
we evaluate incidence density per catheter days, the value 
found of 14.5 infections per thousand catheter-days was 
much higher what the National Healthcare Safety Network 
(NHSN) reported for medical wards for the year of 2013 
(1.5 infections per thousand days of catheter).36  These data 
may foresee a problem probably related to the absence 
of device early withdrawal, and to both bladder catheter 
placement and maintenance practices. This idea is further 
substantiated by the evidence that in this cohort of patients 
CAUTI occurred early during the hospitalization. This fact 
is against what might be expected, since it is recognized 
that the most important factor for CAUTI development is the 
number of days of bladder catheterization.1,2,40 We consider 
that these data deserve a particular attention, giving the 
possibility of further investigation that can guide eventual 
infection prevention strategies in this area and in medical 
wards in particular. 
 One of CAUTI concerns is related to secondary 
bloodstream infection, a more serious problem that can 
seriously and negatively affect patient prognosis.1 In the 
cohort we found a cumulative incidence of secondary 
bloodstream infection of 0.7% (95% CI: 0% - 2%), lower 
than the 2% - 4% described in the international literature.1,2 
 We must highlight that a significant part of CAUTI 
occurred in patients that had the bladder catheter placed 
in the emergency department, before the admission to the 
internal medicine ward. Other authors have shown that 
the setting of bladder catheter placement is an important 
risk factor for the development of CAUTI.37 Although we 
did not ascertain the statistical significance of these data 
in our study, it will be worth to further assess the urinary 
catheterization practices in emergency departments and 
also integrate such assessment with joint development 
projects with internal medicine departments. Such projects 
seem to be crucial to improve the quality of practices, 
including the adoption of prevention bundles as described 
in the literature.1,41 
 Finally, a particular attention should be given to the 
high rate of multidrug-resistant infection in CAUTIs that 
determined the use of broad-spectrum antibiotics such 
as carbapenems. Urinary drainage systems are often 
reservoirs for multidrug resistant bacteria and a source of 
transmission to other patients.1 This data reinforces, once 
again, the absolute need for rational and careful use of 
bladder catheters.
Table 3 - Infectious agent involved in CAUTI and HAUTI
Infectious agent HAUTI CAUTI N
  Acinetobacter baumanii 0 1 1
  E. coli ESBL+§ 0 4 4
  E. coli 4 5 9
  Enterococcus faecium 1 0 1
  Klebsiela pneumoniae 1 1 2
  St. aureus methicillin sensitive 1 0 1
Total 7 11 18
§ HAUTI: hospital-acquired urinary tract infection; CAUTI: catheter-associated urinary tract Infection; ESBL+: extended spectrum beta-lactamase
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 The present study concerns data from a single centre 
and, therefore, its goal is not to directly generalize its 
results. As it is an historical cohort, it was not possible to 
include variables that could not be collected from patient´s 
clinical records, namely those related to bladder catheter 
insertion and maintenance techniques, whose importance 
has been stressed in the literature as it negatively impacts 
CAUTI occurrence.
CONCLUSION
 A significant part of the HAUTI identified in this study 
occurred in patients without indication for bladder catheter 
placement. A significant part of those infections were due to 
multidrug resistant bacteria, which require the use of broad-
spectrum antibiotics.
 These data reinforce the need to develop and implement 
strategies to prevent this type of hospital infection, where 
minimizing the use of this medical invasive device is of 
major importance. The inclusion of emergency services 
in joint intervention plans is mandatory, not only because 
they are the departments from which most of the patients 
admitted to other medical departments come from, but also 
because they are the place where the greatest number of 
unnecessary bladder catheters is found.
Lobão MJ, et al. Healthcare-acquired urinary tract infections: cohort study, Acta Med Port 2017 Sep;30(9):608-614
 The data from this study are a contribute to a better 
epidemiological characterization of a public health 
problem, with a particular focus on a type of department 
that is transversal to hospitals and serves a highly complex 
population, taking into account its age and comorbidities 
profile.
PEOPLE AND ANIMALS PROTECTION 
 The authors declare that the Ethics Committee of the 
Hospital where the study was conducted approved the 
research protocol. The described procedures were followed 
according to the Helsinki Declaration of the World Medical 
Association. 
CONFIDENTIALITY OF DATA 
 The authors declare having followed the protocols in use 
at their working center regarding patient’s data publication. 
CONFLICTS OF INTEREST 
 The authors declare that there are no conflicts of 
interest. 
FUNDING SOURCES 
 No subsidies or grants contributed to this work.
REFERENCES
1. Gould CV, Umscheid CA, Agarwal RK, Kuntz G, Pegues DA, Healthcare 
Infection Control Practices Advisory Committee. Guideline for prevention 
of catheter-associated urinary tract infections 2009. Infect Control Hosp 
Epidemiol. 2010;31:319–26. 
2. Hooton TM, Bradley SF, Cardenas DD, Colgan R, Geerlings SE, Rice 
JC, et al. Diagnosis, prevention, and treatment of catheter-associated 
urinary tract infection in adults: 2009 International Clinical Practice 
Guidelines from the Infectious Diseases Society of America. Clin Infect 
Dis. 2010;50:625–63. 
3. Trautner BW. Management of catheter-associated urinary tract infection 
(CAUTI). Curr Opin Infect Dis. 2010;23:76–82.
4. Saint S, Greene MT, Krein SL, Rogers MA, Ratz D, Fowler KE, et al. A 
program to prevent catheter-associated urinary tract infection in acute 
care. N Engl J Med. 2016;374:2111–9. 
5. Umscheid CA, Mitchell MD, Doshi JA, Agarwal R, Williams K, Brennan 
PJ. Estimating the proportion of healthcare-associated infections that 
are reasonably preventable and the related mortality and costs. Infect 
Control Hosp Epidemiol. 2011;32:101–14.
6. Al-Tawfiq JA, Tambyah PA. Healthcare associated infections (HAI) 
perspectives. J Infect Public Health. 2014;7:339–44. 
7. Scott D. The direct medical costs of healthcare-associated infections in 
U.S. hospitals and the benefits of prevention. 2009. [accessed 2015 Aug 
24]. Available from: www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf.
8. Halm MA, O’Connor N. Do system-based interventions affect catheter-
associated urinary tract infection? Am J Crit Care. 2014;23:505–9.
9. Huang SS. Catheter-associated urinary tract infections - turning the tide. 
N Engl J Med. 2016;374:2168–9. 
10. European Centre for Disease Prevention and Control. Point prevalence 
survey of healthcare-associated infections and antimicrobial use in 
European acute care hospitals 2011-2012. 2013. [accessed 2015 Aug 
28]. Available from: http://ecdc.europa.eu/en/publications/Publications/
healthcare-associated-infections-antimicrobial-use-PPS.pdf.
11. Direcção-Geral da Saúde. Portugal – Prevenção e Controlo de Infeções 
e de Resistência aos Antimicrobianos em números – 2014. 2014 
[accessed 2015 Aug 8]. Available from: http://www.dgs.pt/estatisticas-
de-saude/estatisticas-de-saude/publicacoes/portugal-controlo-da-
infecao-e-resistencia-aos-antimicrobianos-em-numeros-2014-pdf.aspx.
12. Aguiar P. Estatística em investigaçação epidemiológica: SPSS. 
Primeira. Lisboa: Climepsi Editores; 2007. 
13. Gouveia de Oliveira A. Bioestatística, epidemiologia e investigação. 
Primeira. Lisboa: Lidel; 2009. 
14. Lameshow S, Hosmer DW, Klar J, Lwanga S. Adequacy of simple size 
in health studies. Chichester: John Wiley & Sons, Ltd; 1990. 
15. National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel, Pan Pacific Pressure Injury Alliance. Prevention and 
treatment of pressure ulcers: quick reference guide. Perth: Cambridge 
Media; 2014. 
16. Shah S, Vanclay F, Cooper B. Improving the sensitivity of the Barthel 
index for stroke rehabilitation. J Clin Epidemiol. 1989;42:703–9. 
17. Direcção-Geral da Saúde. Acidente vascular cerebral: prescrição de 
medicina física e de reabilitação, Norma 054/2011. 2011 [accessed 
2015 Jul 8]. Available from: https://www.dgs.pt/directrizes-da-dgs/
normas-e-circulares-normativas/norma-n-0542011-de-27122011-jpg.
aspx.
18. Kondrup J, Allison SP, Elia M, Vellas B, Plauth M, Educational and 
Clinical Practice Committee, et al. ESPEN guidelines for nutrition 
screening 2002. Clin Nutr Edinb Scotl. 2003;22:415–21. 
19. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of 
classifying prognostic comorbidity in longitudinal studies: development 
and validation. J Chronic Dis. 1987;40:373–83. 
20. D’Hoore W, Sicotte C, Tilquin C. Risk adjustment in outcome assessment: 
the Charlson comorbidity index. Methods Inf Med. 1993;32:382–7. 
21. Burke JP. Infection control - a problem for patient safety. N Engl J Med. 
2003;348:651–6. 
22. Klevens RM, Edwards JR, Richards CL, Horan TC, Gaynes RP, Pollock 
DA, et al. Estimating health care-associated infections and deaths in 
U.S. hospitals, 2002. Public Health Rep. 2007;122:160–6. 
23. Lee EA, Malatt C. Making the hospital safer for older adult patients: a 
focus on the indwelling urinary catheter. Perm J. 2011;15:49–52. 
24. Al-Tawfiq JA, Tambyah PA. Healthcare associated infections (HAI) 
perspectives. J Infect Public Health. 2014;7:339–44. 
25. Zimlichman E, Henderson D, Tamir O, Franz C, Song P, Yamin CK, 
et al. Health care-associated infections: a meta-analysis of costs and 
financial impact on the US health care system. JAMA Intern Med. 
2013;173:2039–46. 
26. Leape LL, Brennan TA, Laird N, Lawthers AG, Localio AR, Barnes BA, et 
al. The nature of adverse events in hospitalized patients. Results of the 











614Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                
27. Lefevre F, Feinglass J, Potts S, Soglin L, Yarnold P, Martin GJ, et al. 
Iatrogenic complications in high-risk, elderly patients. Arch Intern Med. 
1992;152:2074–80. 
28. Beaujean DJ, Blok HE, Vandenbroucke-Grauls CM, Weersink AJ, 
Raymakers JA, Verhoef J. Surveillance of nosocomial infections in 
geriatric patients. J Hosp Infect. 1997;36:275–84. 
29. Ellidokuz H, Uçku R, Uysal Ü, Abacıoğlu H. Hospital-acquired infections 
in elderly patients: results of a West Anatolian university hospital 
surveillance. Arch Gerontol Geriatr. 2003;37:259–63. 
30. Thomas EJ, Brennan TA. Incidence and types of preventable adverse 
events in elderly patients: population based review of medical records. 
BMJ. 2000;320:741–4. 
31. Sousa P, Uva AS, Serranheira F, Nunes C, Leite ES. Estimating the 
incidence of adverse events in Portuguese hospitals: a contribution to 
improving quality and patient safety. BMC Health Serv Res. 2014;14:311. 
32. Caramujo N, Carvalho M, Caria H. Prevalência da algaliação sem 
indicação: um factor de risco evitável. Acta Méd Port. 2011;24:S517–22.
33. Nicolle LE. Catheter associated urinary tract infections. Antimicrob 
Resist Infect Control. 2014;3:23. 
34. Zarb P, Coignard B, Griskeviciene J, Muller A, Vankerckhoven V, Weist K, 
et al. The European Centre for Disease Prevention and Control (ECDC) 
pilot point prevalence survey of healthcare-associated infections and 
antimicrobial use. Euro Surveill. 2012;17:pii:20316. 
35. Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati G, Kainer 
MA, et al. Multistate point-prevalence survey of health care-associated 
infections. N Engl J Med. 2014;370:1198–208. 
36. Dudeck MA, Edwards JR, Allen-Bridson K, Gross C, Malpiedi PJ, 
Peterson KD, et al. National Healthcare Safety Network report, data 
summary for 2013, device-associated module. Am J Infect Control. 
2015;43:206–21. 
37. Barbadoro P, Labricciosa FM, Recanatini C, Gori G, Tirabassi F, Martini 
E, et al. Catheter-associated urinary tract infection: role of the setting of 
catheter insertion. Am J Infect Control. 2015;43:707–10. 
38. Wagenlehner FM, Naber KG. Hospital-acquired urinary tract infections. 
J Hosp Infect. 2000;46:171–81.
39. Jiménez-Alcaide E, Medina-Polo J, García-González L, Arrébola-
Pajares A, Guerrero-Ramos F, Pérez-Cadavid S, et al. Healthcare-
associated urinary tract infections in patients with a urinary catheter: 
Risk factors, microbiological characteristics and patterns of antibiotic 
resistance. Arch Esp Urol. 2015;68:541–50. 
40. Tenke P, Kovacs B, Bjerklund Johansen TE, Matsumoto T, Tambyah 
PA, Naber KG. European and Asian guidelines on management 
and prevention of catheter-associated urinary tract infections. Int J 
Antimicrob Agents. 2008;31:S68–78. 
41. Saint S, Olmsted RN, Fakih MG, Kowalski CP, Watson SR, Sales AE, et 
al. Translating health care-associated urinary tract infection prevention 
research into practice via the bladder bundle. Jt Comm J Qual Patient 
Saf. 2009;35:449–55.
Lobão MJ, et al. Healthcare-acquired urinary tract infections: cohort study, Acta Med Port 2017 Sep;30(9):608-614
